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1 
The present invention has for its object a pro- 
jection apparatus for examination of time-piece 
jewe]s, said apparatus allowing an accurate 
examination of the out]ine of the perforations 
provided in such jewels serving as bearings for 
.corresponding spind]es. 
Out]ine projectors, as used hitherto in the 
watchmaking industry for checking mechanical 
members, are genera]ly executed with a horizon- 
tal work-carrying table while the optic axis per- 
pendicular to the table fs vertical. 
If a transparent time-piece jewel, a ruby or a 
sapphire for instance, fs laid on a work-carrying 
table in a manner such that the axis of the per- 
foration to be examined fs perpendicular to the 
optic axis and consequent]y horizontal the oper- 
ator only sees the outer out]ine of the actua] 
jewe] without any possibility of seeing the outline 
of the perforation and in particu]ar the olive 
shape given to it, this being due to the fact that 
the light rays passing out of the condenser are 
reflected by the outer surface of the jewel and 
cannot enter the latter and illuminate the perfo- 
ration therein. The reflection of the condenser 
]ight by the outer surface of the jewel fs due to 
the fact that the index of refraction of the 
jewel fs higher than that of air. 
In order to remove this drawback, it fs suffi- 
cient to dip the jewel to be examined into a 
transparent liquid the index of refraction of 
which fs but ]itt]e different from that of the 
jewel material. Under such conditions, the pro- 
jection light fs adapted to enter the stone or 
jewel and the image of the opening fs formed on 
the screen, as if a cross-section of the stone had 
been ruade through a diametrical plane. 
tiowever, the optic axis of the projector in the 
vicinity of the table being vertical, it fs neces- 
sary, if it fs desired to control the olive shape of 
the perforation in the jewel, to position the lat- 
ter edgeways. Such a positioning of the jewel 
fs a delicate operation, as the thickness of the 
jewe], with reference to its diameter fs very small. 
On the other hand, there exist jewels one of the 
surfaces of which shows a more or less marked 
incurvation, the result of which fs a sti]l greater 
reduction in the importance of the cylindrica] 
part of the jewel. Furthermore, the jewel fs not 
stable as it bears only through the cylindrical 
portion, of its surface. Any movement of the 
liquid surrounding it wou]d shift it or lead to its 
dropping onto either of its terminal surfaces. 
Outline projectors are a]ready known wherein 
the work carrying ta-ble includes means for 
examining jewels positioned horizontal]y through 
one of their terminal surfaces inside a bath of 

2 
a suitable liquid. In such prior arrangements, 
the optic axis fs deflected by reflecting surfaces 
so as to pass horizontally through the jewel and 
the ]iquid, i. e. perpendicularly to the vertica] 
5axis of the jewel. However, it bas been round 
that reflecting surfaces that are positioned to 
either side of the jewel and form the actual walls 
of the ]iquid-containing var, may be submitted, 
due to their contact with the liquid, to an altera- 
10 tion of their silvering according to the nature of 
the liquid used. 
On the other hand, as the indices of refrac- 
tion of the jewel and of the liquid should be 
slightly different so that the outline of the per- 
] foration may appear on the screen of the projec- 
tion apparatus, it may occur that the incurved 
surface of the stone produces a shade S as shown 
in Fig. 9 of the accompanying drawings, which 
fs objectionable as it interferes with the image. 
20 This drawback may be removed by slightly slop- 
ing the illuminating beam, while retaining the 
perpendicular location of the axis of the jewe] 
with reference to the optic axis of the projector. 
But this arrangement fs not executable with pro- 
25 jectors of known type. 
The present invention al]ows removing the 
above drawbacks and it has for its object a pro- 
jection machine for examining time-piece jewels, 
said machine being of the type including on one 
30 hand a horizontal carrier on which the jewels 
test through one of their terminal surfaces, said 
carrier being immersed in the bath and, on the 
other hand, reflecting surfaces deflecting the 
optic axis of the machine in order to give it a 
35 horizontal direction perpendicu]ar to the axis of 
the jewel. The invention has for its object a 
machine wherein the reflecting surfaces are 
located outside the bath-containing rat to either 
of said container. 
40 Accompanying drawings i]lustrate by way of 
example a preferred embodiment of a machine 
according to the invention. 
In said drawings: 
Fig. 1 fs a diagrammatic cross-section of the 
machine through a vertical plane of the machine. 
45 Fig. 2 fs a cross-section of a detail of Fig. 1 on 
an en]arged scale. 
Fig. 3 fs a side view of the machine. 
Fig. 4 fs a cross-section through line IV--IV of 
Fig. 2. 
50 Fig. 5 fs a detail plan view of the jewel carrier. 
Fig. 6 fs a side view thereof. 
Figs. 7 and  are sectional views of said jewel 
carrier respectively through lines VII--VII and 
VIII--VIII of Fig. 5. 
55 Figs. 9 and 10 are two views of the screen on 
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which the operator sees the image of the cross- 
section of the jewel enlarged te the magnification 
defined by the objective of the projector. Fig. 9 
shows the shade produced by the incurved sur- 
face of the stone or jewel. 
The machine illustrated includes aframe , a 
casing 2 containing the flluminating means 3, a 
work-carrying table 4 and a plurality of the ob- 
jectives Sa, 5b, registering selectivity with the 
optic axis O (Fig. 3) and mounted on a rotary 
turret, the axis of which is shown af 5; refiect- 
ing surfaces 7 and 8 project the beam of image- 
forming rays from the operative objective ente 
a screen 9 on which are secured the reference 
drawings as provided through the clamping 
means 0a and  
The luminous flux from the bulb I forming 
part of the illuminating means 3 passes through 
a condenser 2 and is reflected by the refiecting 
surface I S into a further condenser 14 under- 
neath the work constituted by the jewel. A hand- 
wheel 6 fllustrated in Fig. 3 allows shifting the 
table 4 in a direction perpendicular te ifs plane 
in order te focus the image of the work through 
the objective on the screen 9. 
In Figs. 1 and 2, the jewel or stone P te be 
examined remains in position under the action 
of its own weight and rests through a fiat termi- 
nal surface on a carrier 7. Said carrier 7 is 
laid inside a container, two opposite walls 
and gb of which are made of glass or the like 
transparent material, said container being filled 
with a liquid the index of refraction of which 
is very near that of the jewel P. The luminous 
beam passing through the condenser 4 is de- 
flected by a double stationary prism 9 and im- 
pinges on a prism 29 of adjustable slope beyond 
which if passes through the container wall ga, 
the jewel P and the wall Sb, and if is nally 
deTlected by a prism 2 back into the direction 
of the optic axis of the projector. This arrange- 
ment of the container cuts out any contact be- 
tween the liquid and the reflecting surfaces of 
the prism 29 and 2 and thereby any possibility 
of a chemical attack on their silver coating. 
In order te allow an inclination with reference 
te the horizontal plane of the light beam pass- 
ing through the jewel P, the prisms 
are each secured te a carrier 22 the slope of 
which is controlled by means of a screw 23 that 
is actuated by a control knob 24 provided with a 
mark registering with a scale carried by a sta- 
tionary nut 25 into which said screw 23 is en- 
gaged. Each carrier 22 is pivotally carried by a 
ball 28 that is held îast in a recess provided in the 
supporting plate 27 of the machine. This slope 
given te the luminous beam with reference te 
the horizontal plane allows reducing the losses 
of luminosity due te the incurved surfaces shown 
by certain jewels and that would otherwise pro- 
duce a shaded area S as shown in Fig. 9. It is 
also possible te provide for an adjustable mount- 
ing of only one prism, such as the prism 29. 
Figs. 9 and 10 show the images of the jewels 
as they appear on the screen 9 of the projector. 
.8 designates the apparent outline of the olive- 
shaped perforation and of the recess formed in 
the jewel while 29 designates the outline of the 
actual jewel. The image of a ridge 39 of the 
cab'fier 7 is drawn af $. In the embodiment 
illustrated, the defiection by 90 ° of the optic 
axis leads te a similar turning of the image, 
following which the horizontal lines of the work 
or jewel become vertical, 
Figs. 5 te 8 illustrate with further detail the 

carrier Il'. An oblique bevel 32 is provided on 
said carrier. The edge 39 of said bevel lies in 
the upper surface 33 of the carrier on which the 
jewel tests and if is oblique with reference te 
5 the. ridge 3.4 of the bevel contacting with the 
wal! 8b of the container. This arrangement 
a!lows laying on the carrier jewels PI and P2 
of different diameters (Figs. 7 and 8) and the 
outer edges of which lie in contact with the 
]0 wa]l b of the container while their centers 
are located in all cases substantially over the 
ridge 30 se that the outline of the perforation 
and the ridge 30 may appear clearly on the screen 
whatever may be the diameter of the jewel. 
]5 As a marrer of fact, the jewel appears on the 
screen as if if were cut along a diametrical plane 
and the plane in which the objective 5 is focused 
passes through the diameter of the jewel that is 
perpendicular te the horizontnal portion of the 
20 optic axis. In order te provide for a clear 
image on the screen 0 of the ridge 38 carry- 
ing the jewel, if should lie substantially in register 
with the focusing plane and this may be ob- 
tained by adjusting the location of the jewel 
'_'5 over the oblique bevel 3. 
What I claim is: 
1. A projectin apparatus for examining time- 
piece jewels comprising a carrier with a hori- 
zontal surface on which the jewel te be ex- 
:»ç' amined is adated te test, said carrier bein 
bevelled along a surface cutting the upper sur- 
face and one side wall of the carrier, the bevel 
surface meeting the upper surface of the car- 
rier along a horizontal line that is oblique with 
:- ïefeïence te the side wall of the carrier into 
which the bevel surface extends, a var filled 
with a liquid the index of refraction of which 
approximates that of the jewel and inside which 
said carrier is laid, said var including two trans- 
ç« parent vertical walls facing each other, the 
bevelled side wall of the carrier bein adapted 
te be laid in contact with one of said vertical 
wal]s, illuminating means producing a vertical 
beam of light, means for producing an image of 
45 the jewel illuminated by said beam, reflecting 
surfaces located te either side of the rat and 
outside last mentioned walls and adapted te 
reflect the vertical beam produced by tl]e iilu- 
minatiig means horizontally through the jewe! 
0 and .then back vertically toward the image- 
producing means. 
2. A projectin apparatus for examining time- 
piece jewels comprising a carrier with a hori- 
zontal surface on which the jewel te be exam- 
65 ined is adapted te test, said carrier being bevelled 
along a surface cuttfl]g the upper surface and 
one side wall of the carrier, the bevel surface 
meeting the upper surface of the carrier alon2 
a horizontal line that is oblique with reference 
0 te the side wall of the carrier into which the 
bevel surface extends, a vat filled with a liquid 
the index of refraction of which approximates 
that of the jewel and inside which said carrieï 
is laid, said var including two transparent verti- 
65 cal walls facing each other, illuminating means 
producing a vertical beam of light, means for 
producing an image of the jewel illuminated by 
said beam, refiecting surfaces located te either 
side of the vat and outside last mentioned wal!s 
70 and adapted te refiect the vertical beam pro- 
duced by the illuminating means horizontally 
throuh the jewel and then back vertically to- 
wards the image producing means and means fo,-' 
controlling the aniular position of at least one 
%' of said reflecting surfaces with reference te a 
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horizontal axis that is perpendicular to the Number 
beam of light. 1,789,009 
ANDPÉ MOTTU. 2,170,967 
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